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Rhipicephalus sanguineus, the brown dog tick, is 
endemic throughout the world wherever domestic 
dogs are present. It has been recently reported by 
some veterinarians in the city of Laredo, Texas, 
USA, that Lyme disease, the most common tick-
borne disease in the Northern United States, is 
present in local domestic dogs. Fully engorged R. 
sanguineus ticks were collected and their DNA 
was purified. The ticks were screened to determine 
the prevalence of Borrelia, Rickettsia and Ehrlichia 
species. Sequences related to Borrelia burgdorferi 
in 9.8% (n=11/112), “Candidatus Borrelia lonestari” 
in 16.9% (n=19/112) and Ehrlichia canis in 12.5% 
(n=14/112) were detected by PCR. Sequencing has 
confirmed the presence of DNA from Ehrlichia canis 
and “Candidatus B. lonestari”, corroborating that 
Borrelia and Ehrlichia are present in domestic dogs 
in South Texas.
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Rhipicephalus sanguineus, known as 
the brown dog tick, is the most widely 
distributed tick in the world (13). This tick 
is a known vector of Ehrlichia canis (23), 
the causative agent of canine ehrlichiosis 
(1,31). The symptoms of chronic E. canis 
infection in domestic dogs may include 
thrombocytopenia, anemia, weight loss, 
bleeding, fever, inflammation of the eye, and 
anoxic hepatitis (35). Acute ehrlichiosis in 
domestic dogs may result in loss of appetite, 
lethargy, shortness of breath, bruises, joint 
pain and depression (25). R. sanguineus is 
also thought to be a vector of Rickettsia 
rickettsii (13,22), the cause of the Rocky 
Mountain spotted fever (14). Although R. 
sanguineus ticks typically prefer to feed on 
domestic dogs, they have been reported 
to parasitize humans as well (20,33). The 
presence of a disease agent in the domestic 
dog population can indicate that the disease 
could also be present in humans (29).
B. burgdorferi sensu stricto (39) has been 
identified as the sole etiologic agent of Lyme 
disease in North America (24,38). Lyme 
disease is the most common vector-borne 
illness in the Northern United States (8) 
and is considered an emerging infectious 
disease (32). The main vectors are Ixodes 
scapularis (17,18,37) and Ixodes pacificus (34). 
The agent has also been detected at a lower 
incidence in R. sanguineus (9,21,42) and 
Amblyomma inornatum ticks (30). However, 
the vector potential of these ticks has not yet 
been characterized. It has been previously 
reported that B. burgdorferi in domestic 
dogs may result in arthritis, similar to 
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humans suffering from Lyme disease (27). 
Symptoms in domestic dogs from the acute 
form of Lyme disease may include fever, 
swelling, pain, lameness, lymphadenopathy 
and malaise (12). Acute renal failure, 
myocarditis, cardiac arrhythmia, peripheral 
edema, neurological syndrome and arthritis 
have been described as clinical signs found 
in the chronic form of Lyme disease in 
domestic dogs (2). A Lyme disease-like 
illness has also been described in the 
southern United States since the 1980s (41). 
This condition is referred to as the Southern 
Tick Associated Rash Illness (STARI), and 
is thought to be caused by “Candidatus 
B. lonestari” (40) after being bitten by 
Amblyomma americanum (3). The symptoms 
of “Candidatus B. lonestari” infection in 
domestic dogs have not been determined.
A veterinarian in Laredo, Texas, USA has 
reported that Lyme disease is present in 
local domestic dogs (Dr. Sandra Leyendecker, 
personal communication). B. burgdorferi 
has been previously detected in coyotes 
in Webb County (7), Texas. However, to 
the extent of our knowledge it has not 
been detected in domestic dogs. House 
pets, including dogs, have an increased 
exposure to ticks, and can serve as sentinel 
organisms for some diseases that occur in 
humans (29). Given the limited information 
available on vector-borne diseases in South 
Texas counties, there is a need for tick and 
pathogen surveillance in the area. This 
surveillance can help define areas at high 
risk for transmission (26) of infection to 
mammals, including humans. Identifying 
areas at high risk of transmission can 
increase awareness, potentially leading to 
the implementation of better diagnosis and 
prevention methods. In addition, as Laredo 
is the largest land-based port of entry in the 
United States,  there is the movement of a 
large number of people and animals to and 
from this city into the rest of United States 
(11). For example,  truck drivers frequently 
travel to Laredo, TX with their domestic 
dogs to warehouses in the city. They may 
have to wait a day or two before leaving to 
their destination. The purpose of this study 
was to determine the prevalence of DNA 
from tick-borne disease agents in domestic 
dogs from Laredo, Texas, by investigating 
the prevalence of Borrelia, Ehrlichia and 
Rickettsia species in R. sanguineus ticks.
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TICK COLLECTION AND 
IDENTIFICATION 
Fully engorged adult R. sanguineus ticks 
were collected at multiple sites in Laredo, 
Texas. The ticks were collected from the 
walls of dog kennels, or from a CO2 trap 
placed in the Laredo animal shelter. Ticks 
that were removed while grooming dogs 
were also collected from animal caregivers/
owners. The researchers had no contact 
with any animal in the study. The ticks 
were counted and individually examined 
under the microscope to identify them to 
the species level using a published key (10). 
DNA EXTRACTION  
A total of 124 R. sanguineus ticks (55 
males and 69 females) were used for DNA 
extraction using the E.Z.N.A. Mollusk DNA 
Isolation Kits (OMEGA Bio-tek, Norcross, 
GA, USA). A previously reported protocol 
was followed and modified as previously 
described (30). Briefly, the tick was 
homogenized in 300 µl lysis buffer. 
MATERIALS AND METHODS
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Table 1. Primers and thermal cycler settings used in this study
Primers Amplicon length PCR conditions
Gene Name Sequence (5’ → 3’) Specificity Denaturing Annealing Extension Cycles
12S rRNA 85F TTAAGCTTTTCAGAGGAATTTGCTC 140 bp 95°C, 30sec 45°C, 30sec 72°C, 1min 40
225R TTTWWGCTGCACCTTGACTTAA Not Reported
flaB FlaLS AACAGCTGAAGAGCTTGGAATG 353 bp 95°C, 1min 55°C, 1min 72°C, 1min 36
FlaRS CTTTGATCACTTATCATTCTAATAGC Borrelia genus
BL-Fla522F GGTACATATTCAGATGCAGACAGAGGG 660 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
BL-Fla1182R GCACTTGATTTGCTTGTGCAATCATAGCC “Candidatus B. lonestari”
BL-Fla662F AACTGCTGAAGAGCTTGGAATGC 198 bp 95°C, 1min 55°C, 1min 72°C, 1min 36
dsb BL-Fla860R AGCTGGTTGAACTCCTTCCTGTTGT “Candidatus B. lonestari”
Ehr-DSB-330F GATGATGTCTGAAGATATGAAACAAAT 398 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
16S rRNA Ehr-DSB-728R CTGCTCGTCTATTTTACTTCTTAAAGT Ehrlichia genus
B16S-FL GACTCGTCAAGACTGACGCTAAGTC 131 bp 95°C, 15sec 58°C, 30sec 72°C,30sec 40
B16S-R GCACACTTAACACGTTAGCTTCGGTACTAA Borrelia genus
BL-16S5F CAGTGCGTCTTAAGCATGCAAGTCAGACGG 481 bp 95°C, 1min 60°C, 1min 72°C, 1min 36
BL-16S486R CTGCTGGCACGTAATTAGCCGGGG “Candidatus B. lonestari”
B16S-23S-IGSF GTATGTTTAGTGAGGGGGGTG Variable 94°C, 30sec 56°C, 30sec 74°C, 1min 35
B16S-23S-IGSR GGATCATAGCTCAGGTGGTTAG Borrelia genus
B16S-23S-IGSFn AGGGGGGTGAAGTCGTAACAAG Variable 94°C, 30sec 60°C, 30sec 74°C, 1min 40
B16S-23S-IGSRn GTCTGATAAACCTGAGGTCGGA Borrelia genus
ECAN-F ATTTATAGCCTCTGGCTATAGGA 383 bp 94°C, 30sec 52°C, 30sec 72°C, 1min 36
E. canis
HE1-F CAATTGCTTATAACCTTTTGGTTATAAAT 383 bp 94°C, 30sec 52°C, 30sec 72°C, 1min 36
E. chaffeensis
rompA HE3-R TATAGGTACCGTCATTATCTTCCCTAT Ehrlichia genus 94°C, 30sec 52°C, 30sec 72°C, 1min 36
Rr190 70P ATGGCGAATATTTCTCCAAAA 532 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
Rr190 602N AGTGCAGCATTCGCTCCCCCT Rickettsia genus
The tick was crushed for 5 minutes using a 
sterile microtube and pestle. After adding 
proteinase K, the samples were incubated 
at 55°C for 3h. The sample purification 
was then completed following the 
manufacturer’s protocol.
 
POLYMERASE CHAIN 
REACTION (PCR)  
The samples were screened using PCR for the 
tick 12S rRNA gene as previously described 
(30). Samples positive for tick rDNA (n=112) 
were subjected to PCR for amplification of 
Borrelia, “Candidatus B. lonestari”, Ehrlichia 
and Rickettsia bacteria species (43,44).
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Table 1 (ctd.). Primers and thermal cycler settings used in this study
Primers Amplicon length PCR conditions
Gene Name Sequence (5’ → 3’) Specificity Denaturing Annealing Extension Cycles
12S rRNA 85F TTAAGCTTTTCAGAGGAATTTGCTC 140 bp 95°C, 30sec 45°C, 30sec 72°C, 1min 40
225R TTTWWGCTGCACCTTGACTTAA Not Reported
flaB FlaLS AACAGCTGAAGAGCTTGGAATG 353 bp 95°C, 1min 55°C, 1min 72°C, 1min 36
FlaRS CTTTGATCACTTATCATTCTAATAGC Borrelia genus
BL-Fla522F GGTACATATTCAGATGCAGACAGAGGG 660 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
BL-Fla1182R GCACTTGATTTGCTTGTGCAATCATAGCC “Candidatus B. lonestari”
BL-Fla662F AACTGCTGAAGAGCTTGGAATGC 198 bp 95°C, 1min 55°C, 1min 72°C, 1min 36
dsb BL-Fla860R AGCTGGTTGAACTCCTTCCTGTTGT “Candidatus B. lonestari”
Ehr-DSB-330F GATGATGTCTGAAGATATGAAACAAAT 398 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
16S rRNA Ehr-DSB-728R CTGCTCGTCTATTTTACTTCTTAAAGT Ehrlichia genus
B16S-FL GACTCGTCAAGACTGACGCTAAGTC 131 bp 95°C, 15sec 58°C, 30sec 72°C,30sec 40
B16S-R GCACACTTAACACGTTAGCTTCGGTACTAA Borrelia genus
BL-16S5F CAGTGCGTCTTAAGCATGCAAGTCAGACGG 481 bp 95°C, 1min 60°C, 1min 72°C, 1min 36
BL-16S486R CTGCTGGCACGTAATTAGCCGGGG “Candidatus B. lonestari”
B16S-23S-IGSF GTATGTTTAGTGAGGGGGGTG Variable 94°C, 30sec 56°C, 30sec 74°C, 1min 35
B16S-23S-IGSR GGATCATAGCTCAGGTGGTTAG Borrelia genus
B16S-23S-IGSFn AGGGGGGTGAAGTCGTAACAAG Variable 94°C, 30sec 60°C, 30sec 74°C, 1min 40
B16S-23S-IGSRn GTCTGATAAACCTGAGGTCGGA Borrelia genus
ECAN-F ATTTATAGCCTCTGGCTATAGGA 383 bp 94°C, 30sec 52°C, 30sec 72°C, 1min 36
E. canis
HE1-F CAATTGCTTATAACCTTTTGGTTATAAAT 383 bp 94°C, 30sec 52°C, 30sec 72°C, 1min 36
E. chaffeensis
rompA HE3-R TATAGGTACCGTCATTATCTTCCCTAT Ehrlichia genus 94°C, 30sec 52°C, 30sec 72°C, 1min 36
Rr190 70P ATGGCGAATATTTCTCCAAAA 532 bp 95°C, 1min 55°C, 1min 72°C, 1min 46
Rr190 602N AGTGCAGCATTCGCTCCCCCT Rickettsia genus
The PCR mixture was a 25 µL reaction 
volume containing 0.25 µL of GoTaq 
polymerase (Promega, Madison, WI), 1X 
GoTaq Buffer, 160 ng/µL bovine serum 
albumin, 1.0 mM MgCl2, 200 µM of each 
dNTP, 2 pmol primers, and 5µL of template 
(1 µL for nested reactions). Amplifications 
were performed on a Bio-Rad MyCycler 
thermal cycler (Bio-Rad, Carlsbad, CA) 
(30). Different thermal cycler settings, as 
indicated in Table 1, were used for different 
primers due to different optimal annealing 
temperatures. An initial denaturation step 
(95°C) of 5 min. and a final extension step 
(72°C) of 5 min. were used. 
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Nested PCR procedures were performed 
for Borrelia and “Candidatus B. lonestari” 
using 1µl from the initial reaction as a 
template. Amplification of target sequences 
was performed in a Bio-Rad MyCycler 
thermal cycler (Bio-Rad, Carlsbad, CA) 
with several denaturing, annealing, and 
extension times and temperatures (Table 1). 
For each PCR assay, 5µL of sterile distilled 
water was used instead of template DNA 
as a negative control. The positive controls, 
when used, were added using separate 
hoods and pipettors to reduce the risk of 
cross contamination. 
VISUALIZATION AND 
SEQUENCING OF PCR 
PRODUCTS 
Five microliters of each PCR reaction was 
subjected to gel electrophoresis, using 2% 
agarose gels stained with ethidium bromide 
in 0.5X TBE (45 mM Tris, 45 mM boric 
acid, 1 mM disodium ethylene diamine 
tetraacetic acid) with 0.00005% ethidium 
bromide. The gels were run at 100 V for 
40min.. After electrophoresis, the gels 
were examined under UV light. Positive 
samples were purified using SpinPrep PCR 
Clean-UP Kits (Novagen, La Jolla CA, USA) 
following the manufacturer’s protocols. Each 
purified PCR product was sent for Sanger 
sequencing at Eurofins (Alabama, USA) 
or MCLab (San Francisco, CA) using the 
primers used for PCR. 
NUCLEOTIDE SEQUENCE 
ACCESSION NUMBERS 
The DNA sequences were visualized using 
Finch TV, Geospiza, Inc software version 
1.5.0 and compared to reported sequences 
in the NCBI GenBank using BLAST. The 
assigned GenBank accession numbers are: 
KR183798-KR183823.
PHYLOGENETIC ANALYSIS 
Initial alignments for Borrelia and Ehrlichia 
genes were executed using the MUltiple 
Sequence Comparison by Log-Expectation 
(MUSCLE) (16) as performed by the 
European Bioinformatics Institute’s 
Table 2. Detection of bacterial DNA in adult R. sanguineus ticks by PCR
B. 
burgdorferi-
like species
“Candidatus 
B. lonestari” E. canis Rickettsia
B. 
burgdorferi-
like species 
+“Candidatus 
B. lonestari”
E. canis + B. 
burgdorferi-
like species
Male 12.2% (6/49) 16.3% (8/49) 8.2% (4/49) 0% (0/49) 2.0%(1/49) 4.1% (2/49)
Female 7.9% (5/63) 17.5%(11/63) 15.9% (10/63) 0% (0/63) 1.6%(1/63) 0% (0/63)
Total 9.8% (11/112) 16.9% (19/112) 12.5% (14/112) 0% (0/112) 1.8% (2/112) 1.8% (2/112)
2005 9/85 16/85 11/85 0/85 2/85 2/85
2006 1/7 1/7 0/7 0/7 0/7 0/7
2009 1/11 2/11 1/11 0/11 0/11 0/11
2010 0/4 0/4 1/4 0/4 0/4 0/4
2011 0/5 0/5 1/5 0/5 0/5 0/5
Total 11 of 112 19 of 112 14 of 112 0 of 112 2 of 112 2 of 112
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B. turdi D82851
B. garinii KF422823
Borrelia sp. E49Z02-M1
“Candidatus B. lonestari” A25B-M16
“Candidatus B. lonestari” AY442142
B. burgdorferi KF422803
“Candidatus B. lonestari” AY166716
Borrelia sp. A46BB-F1
Borrelia sp. B17Z10-F1
B. tanukii D82848
“Candidatus B. lonestari” A25B-F5
“Candidatus B. lonestari” A32B-F2
Borrelia sp. A25B-M2
Borrelia sp. KM458251
Borrelia sp. A25B-M18
B. parkeri AY604980
Borrelia sp. A46BB-F3
B. miyamotoi JQ926187
“Candidatus B. lonestari” AY237721
“Candidatus B. lonestari” A25B-M11
B. microti JF825472
“Candidatus B. lonestari” A32C-F5
B. burgdorferi CP009656
B. hermsii DQ855534
B. lusitaniae KF836507
B. andersonii D83764
“Candidatus B. lonestari” AY237722
“Candidatus B. lonestari” B17Z09-F2
B. valaisiana JF732880
“Candidatus B. lonestari” AY850063
Borrelia genomosp. 1 KF918619
B. duttonii AB113314
“Candidatus B. californiensis” KF422809
“Candidatus B. lonestari” A25B-M17
B. crocidurae  JX292925
Borrelia sp. KM458263
“Candidatus B. lonestari” A35A-M3
B. americana EU081293
B. spielmanii  HM802196
B. microti JF708951
B. burgdorferi EU220791
“Candidatus B. californiensis” EU076499
B. turicatae AY604979
“Candidatus B. lonestari” A46BB-F4
B. sinica AB022137
Borrelia sp. KM458264
B. burgdorferi HM345910
“Candidatus B. lonestari” AY237706
B. recurrentis DQ346831
B. japonica D82852
B. americana HM802231
Borrelia genomosp. 2 KF422812
B. anserina DQ849626
B. hispanica GU357616
Borrelia sp. A25B-M1
B. afzelii KF422796
Borrelia sp. A25B-M19
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Fig. 1. Baysian inference consensus tree inferred from flaB of Borrelia species. Node support is 
indicated by the posterior probabilities at the node. The name of the species is followed by the 
GenBank accession number. A25B-F5, A25B-M1, A25B-M2, A25B-M11, A25B-M16, A25B-M17, 
A25B-M18, A25B-M19, A32B-F2, A32C-F5, A35A-M3, A46BB-F1, A46BB-F3, A46BB-F4, 
B17Z09-F2, B17Z10-F1 and E49Z02-M1 represent amplicons from R. sanguineus and are 
underlined. The scale bar indicates the mean number of nucleotide substitutions per site.
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MUSCLE server (http://www.ebi.ac.uk/
Tools/muscle/). Default settings were used, 
with posterior manual adjustments if 
needed. Bayesian inference phylogenetic 
analyses were performed using MrBayes 
v.3.2.5 (36) using two runs, for 10,000,000 
generations each, using eight chains and 
a temperature coefficient of 0.1, and 
trees sampled every 5,000 generations. 
Determination of the appropriate model for 
each genus was completed via jModelTest 2 
(15): GTR + I + Ґ for Borrelia and Ehrlichia. 
The gamma distribution included six 
categories for all models obtained. After 
analysis was completed, the first 25% of 
trees from each run were discarded as 
burnin. The consensus trees were observed 
in FigTree v1.4.2 (http://tree.bio.ed.ac.uk/
software/figtree/).
E. species AB024928
E. canis A17S-M1
E. canis A17S-F5
E. ruminantium AF069758
E. canis A17S-F7
E. muris U15527
E. canis KC479022 Spain
E. canis A25B-F22
E. species GU075696
E. canis KP844663 Mexico
E. canis A17S-F3
E. canis KJ659037 China
E. chaffeensis U60476
E. canis A25B-F16
E. species AB196303
E. canis A17S-F1
E. species AF497581
E. canis A25B-F19
“Candidatus Ehrlichia shimanensis”AB074459
E. canis KJ995841 Brazil
E. species AB028319
E. species DQ324547
E. ewingii M73227
E. canis U54805 South Africa
72
100
100
99
93
Fig. 2. Baysian inference consensus tree inferred from 16S rDNA of Erhlichia species. Node 
support is indicated by the posterior probabilities at the node. The name of the species is 
followed by the GenBank accession number. A17S-M1, A17S-F1, A17S-F3, A17S-F5, A17S-F7, 
A25B-F16, A25B-F19 and A25B-F22 represent amplicons from R. sanguineus and are 
underlined. The scale bar indicates the mean number of nucleotide substitutions per site.
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RESULTS
PCR DETECTION OF 
BORRELIA AND EHRLICHIA 
Of the 112 positive samples for tick rDNA, 
44 ticks (18 males and 26 females) were 
positive for B. burgdorferi-like species, 
“Candidatus B. lonestari” or Ehrlichia 
bacteria species (Table 2). “Candidatus B. 
lonestari”, the most commonly detected 
tick-borne pathogen, was detected in 16.9% 
(n=19, 16.3% of males (8/49) and 17.5% 
(11/63) of females) of all ticks.
B. burgdorferi-like species were detected in 
9.8% (n=11, 12.2% (6/49) of males and 7.9% 
(5/63) of females) of all ticks. E. canis was 
detected in 12.5% (n= 14, 8.2% (4/49) of males 
and 15.9% (10/63) of females) of all samples. 
Two male ticks (4.1%, n=2 of 49) were 
positive for both E. canis and B. burgdorferi-
like species, indicating a 1.8% co-infection 
rate (2 of 112) of all ticks. One male and one 
female tick (male: 2.0%, n=1 of 49; female: 
1.6%, n=1 of 63) were positive for both 
“Candidatus B. lonestari” and B. burgdorferi-
like species, indicating a 1.8% co-infection 
rate (2 of 112) of all ticks. No tick was positive 
for the spotted fever group rickettsial rompA 
gene.  
PHYLOGENETIC ANALYSIS 
Samples with strong bands by gel 
electrophoresis were prepared for 
sequencing. Sequencing confirmed the 
PCR results. A Bayesian inference tree 
including these sequences and other 
published sequences are shown in Figs. 1 
and 2. Phylogenetic analysis showed that 
“Candidatus B. lonestari” amplicons were 
in the same clade as known sequences of 
“Candidatus B. lonestari” and B. burgdorferi-
like species amplicons clustered with 
B. burgdorferi species complex (Fig. 1). 
“Candidatus B. lonestari” sequences were 
all identical except A25B-F5, which was 
polymorphic at one position. Three of 
the B. burgdorferi-like species sequences 
(B17Z10-F1, A25B-M1 and E49Z02-M1) were 
different at one position. Ehrlichia amplicons 
were in the same clade as known sequences 
of E. canis (Fig. 2).
DISCUSSION
The ticks used for this study were fully 
engorged. Thus, the detection of pathogen 
DNA either represents the most recent 
blood meal or potentially a prior infection 
of the tick. We detected the presence of 
B. burgdorferi-like species, “Candidatus B. 
lonestari” and E. canis DNA in R. sanguineus 
ticks from Laredo, Texas. Our study does not 
address the issue of vector competency of R. 
sanguineus ticks in regard to B. burgdorferi-
like species and “Candidatus B. lonestari”. 
The detection of pathogens in canines 
can indicate a potential risk for infection 
of humans (28,29). We have detected B. 
burgdorferi-like species DNA in 9.8% of 
ticks collected from the local animal shelter, 
as well as ticks submitted by pet caregivers. 
The main vector for B. burgdorferi in the 
Northeastern United States is I. scapularis 
(17,18,37). This tick is present throughout 
much of Texas and Northern Mexico. B. 
burgdorferi was previously detected in 45% 
of tested I. scapularis ticks (19). However, 
in Webb County TX, no I. scapularis were 
identified in the combined collection of over 
70,000 ticks (5). B. burgdorferi-like 
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species have been previously reported in 
A. inornatum from Webb County (30) and 
A. mixtum from Northeastern Mexico (21). 
We also detected “Candidatus B. lonestari”, 
which is thought to be the cause of STARI 
(40), in 16.9% of ticks. Cohen et al. (1990) 
reported a 5.5% seroprevalence for Borrelia 
in domestic dogs from Texas. However, of 
the dogs in their study 0 of 5 dogs that came 
from Webb County were seropositive (9). 
Likewise, Bowman et al. (2009) reported B. 
burgdorferi in Central and Northern Texas,  
but did not have any results for South Texas. 
This is the first report of Borrelia from R. 
sanguineus ticks and domestic dogs in Webb 
County, Texas.
R. sanguineus is the only known vector 
of E. canis (23), and is widely distributed 
throughout the United States (6). We detected 
E. canis in 12.5% of ticks. However, all of 
the ticks that were positive for E. canis 
were collected from the Laredo animal 
shelter. Many pet owners acquire their pet 
from the animal shelter. These dogs are 
at a high risk for acquiring E. canis at this 
location. However, domestic dogs in the 
city of Laredo appear to be at a low risk for 
acquiring E. canis. The previously reported 
seroprevalence for E. canis (2.0%) was higher 
in Texas than in much of the United States 
(4). We did not detect E. chaffeensis and E. 
ewingii in R. sanguineus, even though they 
are present in the area (30). We also did not 
detect any spotted fever group Rickettsia. 
This would suggest that any spotted fever 
group Rickettsia are either absent from 
the area or were present at a very low 
prevalence. 
Further research on R. sanguineus 
distribution and the prevalence of B. 
burgdorferi-like species, “Candidatus B. 
lonestari” and Ehrlichia species in South 
Texas is needed. Further research will help 
elucidate if R. sanguineus is a vector of a 
B. burgdorferi-like species. This additional 
research would allow for better and more 
accurate diagnosis of tick-borne illnesses, 
ultimately leading to better treatment and 
health care for domestic dogs and humans. 
This research supports the observation of 
Dr. Sandra Leyendecker and suggests that 
domestic dogs should be screened for Lyme 
disease if they present with appropriate 
symptoms. 
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